Rabbit preimplantation embryos were flushed from the reproductive tract at 24 hr (1-to 2-cell stage), 48 hr (morula), 72 hr (morula), 96 hr (blastocyst), 120 hr (blastocyst), and 144 hr (blastocyst) post coitum. At 168 hr (early postimplantation period), gestation sacs were excised, frozen, and sectioned in a cryostat. A5-3j3-Hydroxysteroid dehydrogenase [3(or 17)13-hydroxysteroid:NAD(P) oxidoreductase, EC 1.1.1.511 activity was determined histochemically in whole preimplantation embryos and in sectioned postimplantation embryos. 3,8-Hydroxysteroid dehydrogenase activity began at 48 hr and was sustained through the late blastocyst stage (144 hr), with the exception of a brief drop, possibly cessation, of activity at 72 hr. There was no activity at 168 hr. Since 3j-hydroxysteroid dehydrogenase is a key enzyme in the metabolism of steroid hormones, its presence is strong evidence for steroidogenesis. Only 144-hr preimplantation embryos were used to determine 17j3-hydroxysteroid dehydrogenase (estradiol-17(3:NAD 17-oxidoreductase, EC 1.1.1.62) activity, which was present, suggesting synthesis of estrogen. By means of radioimmunoassay, 144-hr preimplantation embryos were found to'contain estradiol-170. Other authors have shown that rabbit blastocysts contain progesterone and other steroids, and these embryos can synthesize steroids from non-steroid and steroid precursors. Therefore, our results plus those of others prove that rabbit preimplantation embryos synthesize steroid hormones. Our present and previous results (with rats, hamsters, and mice) suggest that the steroid hormones synthesized by the embryo are critical for preimplantation embryogenesis and for implantation of the blastocyst.
In the mammals that have been studied, it has been axiomatic that the ovary is the sole source of estrogen and progesterone necessary for the control of various preimplantation phenomena as well as implantation of the blastocyst. Recently, we obtained evidence that in rat (1, 2) , hamster (3) , and mouse (4) there is an additional source of steroid hormones-the preimplantation embryo (PIE). On the basis of these findings, we suggested that the PIE synthesizes steroid hormones. Furthermore, on the basis of indirect evidence, we postulated that the steroid hormones produced by the PIE are critical for the transformation of morula to blastocyst (1), for implantation (1) , and for metabolic activities in the PIE (5 The results of the present study, taken together with the results of other workers, prove that the rabbit PIE synthesizes steroid hormones.
MATERIALS AND METHODS
Virgin, female domestic rabbits (Oryctolagu cuniculus), weighing-3.5 to 4.0 kg, were mated with two fertile bucks in rapid succession. At 24, 48, 72, 96, 120, and 144 hr post coitum (p.c.), they were killed and the appropriate section of the reproductive tract was flushed to recover preimplantation embryos (PIE's). In these embryos, A5-3j3-hydroxysteroid dehydrogenase (3j3-HSD) [ (6) in blastocysts recovered at 144 hr p.c. In rat (6) and mouse (unpublished data) PIE's, 17#-HSD and 3,3-HSD activity occurred at the same developmental stages. Therefore, in the present study, we considered it adequate to determine 17,3-HSD activity at 144 hr p.c. only, assuming that if the 17wt-HSD activity parallels 33.HSD activity at this time, it would also parallel 3j3-HSD activity at the other times. A positive reaction of both 3j3-HSD and 17,3-HSD is manifested by the presence of blue formazan granules which are deposited at the site of the enzymes' activity. The intensity of the enzymes' activity was scored as negative, weak, moderate, or strong. Concomitant with the incubation of experimental embryos, control embryos were incubated in substrate-free media. Formazan deposits in the experimental but not in the control embryos indicated HSD activity. When formazan deposits were also present in controls, but in lesser quantities than in experimentals, the difference between the two indicated the intensity of HSD activity. A positive formazan reaction in controls can be caused by unspecified ("nothing") dehydrogenases and/or by endogenous substrate.
In the early postimplantation period, at 168 hr p.c., gestation sacs were excised, frozen, and sectioned at 20 pm in a cryostat at -20°, and the 313-HSD activity was determined histochemically in the sectioned embryos.
Estradiol-17# (E2) was determined in blastocysts recovered at 144 hr p.c. The blastocysts were homogenized, the steroids were extracted, and the E2 was determined by radioimmunoassay according to the procedure of Hotchkis et al. (7) , using the highly specific antibody to E2 described by Exley et al. (8) . RESULTS Seamark and Lutwak-Mann (10) have shown that rabbit blastocysts contain progesterone, 20a-hydroxypregn-4-en-3-one, and 17a-hydroxyprogesterone. 'These authors did not interpret their findings other than to conjecture that the steroids were probably not synthesized by the blastocysts, but were transported from the uterine lumen into the blastocysts. Huff and Eik-Nes (11) showed that rabbit blastocysts cultured in vitro can synthesize cholesterol and pregnenolone from acetate; moreover,' when progesterone, pregnenolone, 17a-hydroxypregnenolone, and androstenedione were used as substrates, they were converted by the blastocysts to other steroids.
3-3-HSD
We have previously shown that steroidogenesis in the rat blastocyst is independent of pituitary gonadotropins and suggested that the blastocyst either synthesizes its own gonadotropins or does not require gonadotropins to stimulate steroidogenesis (5) . More recently, Haour and Saxena (12) demonstrated that rabbit blastocysts contain a substance similar to human chorionic gonadotropin (HCG) or luteinizing hormone (LH). Our interpretation of their results is that the gonadotropin they identified is a (the?) component that activates steroidogenesis in the blastocyst.
In summary, we conclude that the evidence (ours plus that of others) presented constitutes proof for steroidogenesis in the rabbit PIE. Steroid hormones are known to affect the following phenomena: (1) morula to blastocyst transformaProc. Nat. Acad. Sci. USA 72 (1976) 
